Immunotherapy of tumor with vaccine based on basic fibroblast growth factor-activated fibroblasts.
Cancer-associated fibroblasts play a key role in tumor progression. It is conceivable that the breaking of immune tolerance of "self-antigens" associated with tumor cells and tumor stromal is an attractive approach for tumor immunotherapy. To test this concept, we used basic fibroblast growth factor (bFGF) to activate normal fibroblasts and used these activated fibroblasts as one vaccine against tumor. Normal fibroblasts were treated with bFGF; their expressions of a-SMA and FAP were assessed by Western blot. We immunized mice with bFGF-activated fibroblasts. Auto-antibodies were assessed by flow cytometric and Western blot analysis. The deposition of auto-antibodies within the tumor tissues was assessed. The inhibition of proliferation of tumor cells and fibroblasts by purified immunoglobulins was investigated. The anti-tumor effects of purified immunoglobulins and lymphocytes of immunized mice were assessed. The bFGF-activated fibroblasts were effective in affording protection from tumor onset, growth, and prolonging survival of tumor-bearing mice. The immunized sera exhibited positive staining for fibroblasts and tumor cells in FCAS and Western blot analysis. The purified immunoglobulins of immunized serum could inhibit the proliferation of tumor cells and fibroblasts in vitro and had the anti-tumor activity in vivo. There was the deposition of auto-antibodies within the tumor tissues. Adoptive transfer of lymphocytes of immunized mice revealed that cellular immune response is also involved. The anti-tumor activity could be abrogated by the depletion of CD4(+), CD8(+) T lymphocytes and NK cells. In summary, bFGF-activated fibroblasts could induce an autoimmune response which was simultaneously against both cancer-associated fibroblasts and tumor cells in a cross-reaction.